DESCRIPTION OF STUDY REACHES
This study compares contiguous, or nearcontiguous subreaches of grassy and forested stream channels in Coon Creek, Wisconsin, located in the Driftless Area (Fig. 1) . I imposed several criteria for sample reaches: (1) subreaches had to be distinctly grass or forest and in the same land use for at least the previous 50 yr, (2) no major tributaries could enter the reach, (3) the grass subreach was located upstream of the forested subreach so that the downstream movement of large woody debris ("plume") would not affect the grassed reach, and (4) for comparability, grass and forest had to be fairly uniform among subreaches. Four such paired reaches were located, the only major exception to the above criteria being that one grassed subreach was grazed. Forest was mostly mature box elder (Acer negundo), silver maple (Acer saccharinum L.), willow (Salix spp.), and cottonwood (Populus deltoides). Large woody debris was of highly varied ages ranging from recent to perhaps decades old. My observations beginning in 1973 (e.g., Trimble, 1975) suggest that quantities of large woody debris have changed little in the past quarter century.
All sample reaches were in the lower main valley, a graded zone about 20 km long (Fig. 1) , which has aggraded about 3-5 m since European settlement in the 1850s (Trimble, 1975 (Trimble, , 1981 (Trimble, , 1983 Trimble and Lund, 1982) and about 15 cm during the past 20 yr (Trimble, 1993) . Thus there has been an adequate sediment supply so that streams could construct any size channel required by flow regimen and local circumstances. The banks are fairly uniform and distinct, about 1-1.5 m high, and both banks and channel are composed of fine sand with generous but highly variable admixtures of silt.
METHOD AND MEASUREMENTS
Reaches were sampled by precise instrumented profile surveys orthogonal to the stream current at 30 m intervals. Stream flow (base-flow) did not vary significantly during the surveys. The five variables measured and reported here were (1) bankfull cross-sectional area, (2) base-flow crosssectional area, (3) base-flow width, (4) base-flow average depth, and (5) base-flow width/depth ratio. Although the analysis examined additional variables, this paper is limited to a discussion of vegetation type.
RESULTS

Bankfull Channel Size
This measure is the cross-sectional area of the stream channel to the level of the flood plain lying along each bank. In every reach, the forested channel was larger than the grassed channel (p [probability] < 0.001), the differences being estimates of the net erosion created by long-term riparian forest. These differences ranged from 2.1 m 2 (reach 4) to 8.8 m 2 (reach 2) ( Table 1 , Fig. 1 ), meaning that grassed channels were storing 2100 to 8800 m 3 (8.8 m 2 ·m -1 × 1000 m·km -1 ) more sediment per kilometre than forested reaches. At a bulk specific gravity of 1.4 (Trimble and Lund, 1982) and assuming it took 50 yr for the forested reaches to erode to their larger size, the average annual rate of sediment loss was 57 Mg·km -1 for reach 4 and 245 Mg·km -1 for reach 2. Theoretically, the process could be reversed by converting riparian vegetation to grass, and published work suggests that such reversals have actually happened in other locations (Hunt, 1979; Peterson, 1993) . Converting riparian corridors to grass might be one management tool to reduce sediment yields, at least for a period of perhaps decades.
Base-Flow Width
This measure is the width of the stream at normal flow and the forested channels were wider in every reach. The statistical significance (p < 0.001) strongly suggests that channel widening under forest is a real and strong tendency. Reach 1G was heavily grazed by cattle and although narrower than reach 1F, it is also wider than the other three (ungrazed or lightly grazed) grassed reaches (Table 1) . Heavy cattle grazing is notorious for widening stream channels (Trimble and Mendel, 1995) , but riparian forest cover was even more effective in this case. A wider channel suggests geomorphic instability, but there is disagreement as to whether riparian forests or grass provides the best fish habitat (White and Brynildson, 1967; Welsch, 1991; Peterson, 1993; Sweeney, 1993) .
Base-Flow Cross-Sectional Area
All forested subreaches had significantly larger base-flow channels (p < 0.001). Although larger in cross section, forested channels often have immersed LWD, thus restricting flow. Moreover, LWD creates highly variable velocities so that the channel bottom may be sand in 468 GEOLOGY, May 1997 some places and deep silt in others. The net result would appear to be a greater local flux of sediment within the forested channel reaches.
Average Base-Flow Depth
Since grassed streams are narrower at base flow and thus are laterally constrained, it would seem intuitive that they would be deeper, and other studies have found this intuition to be the case (White and Brynildson, 1967; Hunt, 1979; Peterson, 1993) . However, the present study does not support this concept (Table 1) . Maximum depths were greater for forest than for grass, but the difference was not statistically significant.
Width/Depth Ratio
This dimensionless measure shows the relationship between stream width and average depth at base flow. Grassed reaches have average width/depth ratios that are only 67%-72% of their forested counterparts and overall are statistically very significant (p <0.001). The exception is reach 1, where the heavy grazing presumably widened the channel so that the width/depth ratio of reach 1G was 90% of reach 1F (Table 1 , Fig. 2 ).
CONCLUSIONS
The results of this study suggest strongly that riparian forests exert significant effects on stream channels including channel and bank erosion. Limited evidence also suggests that conversion of riparian forests to grass would allow the storage of sediment along channels. Such conversion might be one method of decreasing downstream sediment yields, at least on a decadal time scale. Riparian forests also allow the creation of different channel forms that may be, in some cases, less conducive to fish habitat. Although riparian forest has offsetting benefits (e.g., Sweeney, 1993) , further study is needed, and it would appear prudent to question public policies of promoting riparian forest rather than grassland.
